In vitro and in vivo siRNA delivery to hepatocyte utilizing ternary complexation of lactosylated dendrimer/cyclodextrin conjugates, siRNA and low-molecular-weight sacran.
In this study, we newly developed the ternary complexes consisting of lactosylated dendrimer (generation 3)/α-cyclodextrin conjugate (Lac-α-CDE), siRNA and the anionic polysaccharide sacrans, and evaluated their utility as siRNA transfer carriers. Three kinds of the low-molecular-weight sacrans, i.e. sacran (100) (Mw 44,889Da), sacran (1000) (Mw 943,692Da) and sacran (10,000) (Mw 1,488,281Da) were used. Lac-α-CDE/siRNA/sacran ternary complexes were prepared by adding the low-molecular-weight sacrans to the Lac-α-CDE/siRNA binary complex solution. Cellular uptake of the ternary complex with sacran (100) was higher than that of the binary complex or the other ternary complexes with sacran (1000) and sacran (10,000) in HepG2 cells. Additionally, the ternary complex possessed high serum resistance and endosomal escaping ability in HepG2 cells. High liver levels of siRNA and Lac-α-CDE were observed after the intravenous administration of the ternary complex rather than that of the binary complex. Moreover, intravenous administration of the ternary complex (siRNA 5mg/kg) induced the significant RNAi effect in the liver of mice with negligible change of blood chemistry values. Therefore, a ternary complexation of the Lac-α-CDE/siRNA binary complex with sacran is useful as a hepatocyte-specific siRNA delivery system.